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(57) 

* y KR 2 tJRBIrt-4 . ^tt A^>f -V* >- HIS 2 Ofgft 





(b) 
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#1 0 6 /cm2ia±T"$>^^t^^i:-r^.it*3ai^ 
IEtt<9«fcJH»ffeS*?. 

[ffJMI 3 3 «TE-»<0«ffitc»4nfc««fc , Bute 
*»£$rft:*-^-3- MBFCSfcMvO^ft £ ZftWtt 

■t^mrn 1 4fct± 2 izimcoimmmmm=F. 
i m 4 ] tfr fa*-' n*- 3 - f us* a 
^t=£yHi. t&mttBWi 06/cmmt?) 
sit; -r sswm i 7M3 v^iccn^)«ff 

1. 0 tn-fe^y H^MfiOP— TT'*>-I> £ t ZWmt-f 

S 6 v^r*u&»fcEtt^i8i«JSI«0HKR?-C* ft i fc Srft 
S!fc-Tft®«ifM**iSa. 

[§f^3S8 ] wssxmt. svux^mmw i . o en 
im*m9] «iifi3iw)i*wf-4'. Mie^fe a B a 

i t * ft® t -t ft ffi&g 7 4 *:« 8 C3BttOiBiffiffl&9K 
[000 1] 

ft. 

COO 02] 

ft )^J3»«S* : f*:jH«J&' nVI^X SrgBJtt ft i t i 

z«sBSft*«i!cai$*tft. THzwaafeji^^w. **<o» 



[0003] j^JitiftfHE^fr &<CTHz«Bft«>%£ 
it^&ZtlzZVWfflZtlX^Z. 04 9THzfe<0|&£ 

ft. $r€frfcH8!lt£ftTV**l«afc*W\ ^a-'JTct)^ 
jWH«W.&j&»6"C**. 4fcm&8dfcS*3ftK£±tfft*: 

[0004] £<0«<OTHzfg-?-{ipi]*.ur r i 9 g 
7*1 0J?, 775^ K • V 4 i?v7X ■ JS7 
im. mi 6*§r (APPLIED PHYSICS LETTER, VOL.71, N 

0. 16, OCTOBER, 1997) j fcjS&ftft J: 3 fc, MgO±(C|S 

«ai«rtife*«YBco*jaHL, <r coybco^^^ *->m 
x v >ft . i o*STtt)8®«8S«)«a[«r»^fc nia?& 

f ijffl LTTHzfe^&lt LT & . 
[00 05] 4fc ri 997^3^, 

775-f K • y 4 y'7?X, ^3 6 
^3B^ (JAPANESE JOURNAL OF APPLIED PHYSICS 
VOL.3 6, NO. 3B, MARCH, 1997) j fc^flftidCl 

^Ji^ia^m^srffiv^^ u ros^-rftsp^iara 

S:^10nnii:'rft73&* 5 i:^iXTV^„ C COTf ffitiGaAsffi 
ft . K^TJSfiMlT^feitSTiKftftOTBJdatlOnafc 

SfEv^ft. u TOj^ , TffiK*ffl< -Tft . 

[0 0 06] 4*; r i 997^9^, JEffllHS. me 6 
JS9#j ^^fxftJrdU, nM*t,z*r>T)U&te 
ZTHzfoZM&Zit&Ztizj;*). »»«<OTHz«cajfc:« 

[000712^. WSWRt^iv^-V^yH^ffl 
V^S"?t^$iXTV^T r l 9 8 6*1^. T-f ■ 

bDZ^X, ^QE-1 0^. mi-^- (IEEE JOURNAL OF 
QUANTUM ELECTRONICS, VOL.QE-22, N0.1, JANUARY, 198 

6) j t^£iiftj:5tc. mm&yj^yYizm-mm 

3rNd : YAGL-— if— SrfflV^T £¥ttiHim00ps W ^U^iS 
^SrftTV^ft. 
[0008] 

[0009] igiftf&fflvi^iflftiiffit 

1. citA^et'Srft. zcDmnm^izmixm&muz 
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&&&&& &fz#)Mt. m&m$mzm^z>tztb-*>y° 
[ooioiGaAs m^mmmzm^ ^zmmmm. 

[ooii] *jfc#ttjw-f ^yvzmwdg&m®. 

[ o o 1 2 ] ttz, i&LtcmmcvmMfsmzmmTii 
m&wtBmm { yzfrX'%< , ttssKcttWESEMn 

[0013] *»^i±BHIIfc«*T$r3*ifc«>tf>"C 
[00 143 

im/amer itzxx&mi *wfflt=j:*uf. 

s t l . mir* y vm^^emmmmizmm 
ftzmttLx^WLzmLZ-*t&mmmwz&mm : ?tzt3 

[0015] *fc*»Hfi:J:*Uf . !)*Bft£3&-r&3\:j!S 

tt-rzimmmftsmmzte^x. m&mm&ma 

[0016] JbK*iffl3»«S*?«. /-f+tyi'i 



^•yras^k-f^* 5 , r-f-Vt^HK^nt*!HWB 
ffikLTtiu. #»BJ|K:*ivvcii* ;<0A;wi/-f 

HB8ttf>BL «»S<7)iSjSl&«KiS^sat-r.?. - k tfX'Z 
4. 

[0017] 4fc*«^B<0)Bi6jg*fM5*?«s l£A& 
Offig£-5£tfJ2lLk LTV>4fc^J|k3ft#flaw>* 

U:*-v y r*-r MBS-**. - k ifiX'% h . 

[001813 feK*»IBOfiB!«a»iS«^i. 

»JRLT^4. i<0*ffiSrf«Ifflf iikfcliO, 
ifc^hft^lie^Srfflv^Ck^lgk^S. izttii 

k LTttffl-TS - k WX'Z h . 

[ 0 0 1 9 ] «t. *wmmmftmmm : i-<7>m$.& 

[0020] jffiKJSafHRS^^Waa&f^S-arifcAtc 
tiBiejKfc: =t TCM 'J TZmm&#MzX. 

~>X-riX*?<mM2it&£^tfhZ>. Zcr>tztbW&&* 

h. ttzTSftfimftmt&tztbizizn&mizx'Z ht*v 
TS^m&zQUsa-rz&mwh *) . ^o^AXT^HMm 

k epjd bfc r , y - 9 m%itf$> < % 0 ft-^os/ 
^ < s i k wmmx-h h . 

[0021] r-f tttffl LattiawOiSW 

WftfHBR^ T« , * «0««HWi36<5. 5eVT* feftB 
fiTfek LT(i225nmJ: 0**««v»l/— if-^^ixT 

bLxzcomcov— ?-*m^tzmis. mk-r&yt**: 

'J 7V)JjT8r«ps (b-n-b^^K) ULhk^r-i.. f-^y^f 

y*7r-f TI-~f-'(i:-?-<7)&^760nmk*<, ^2<X 
^SrffiSe^^T-US-ri.-ktiT'^^V^ 



(4) ffl2 000-49403 (P2 0 0 0-40oA) 



im-tzztax-z*^. 

m&i±m&ffim<v^mmiz x hxm&Si tx\^& tin 
i£thtz#>. mm^xym^m&zmf&i-h. x^x 

H Ott JSffi»»iiaH t 'Ctiffiffl-t h Z t cDX'h -a tz 
[0023] 

> h oisaa^af i o 6 / c m 2 ia±T* s i t tm 

ftUSrVvft*. Jfcfcitfl 0 9 /cm2gS$>iT.(f5E^J5l 

[0024] *»^t:tjv^ . -tteynmzm&titzm 

tVHi>W5^-^-3- b«TII*>*ufc«lJSk LT 

gfaS^SJ 1 OVcm^lhit 
*£k**#*U>. iftfciO, *-A-=i-MR+fc: 
±*L«:^UT<!0»|S[«BaLK&*ft. «£-*-4THzttB 
»cojgi£&£±(fS -Ik Srfc. »*S^»JK 

JK**i^#ttE«WHz«Bafc*»6 £ k § . 

[0025] ifc^BHKfev^Ttt. ztoAM-*** 

ffli-S i k lc J: "9 . !|jg3fc9x*;Mf- * . #^ B B B ^ 
3 k #-C# . u— < £#4 . k i. 

e>mmmm%£m?<7>®wtk Lxmrn-i-hztrfx-z 

[00 26] 

[0027] (micommm) aut**mnmi*m 
mm$:^mmm%i&Mm=Fcommmx-$>&. mm. i a 



T'£>ixi£J:<. y'Jny, t'J7fy. fi£. ffi. Si 
C. -fc 5 S-y^*«Krk*Srfflv^Ck ^^b b b 
Mtty KK2MJHBX 5 (C J: o T** 'J T 

[0028] 3 l3(i«EE^epSDS^Tt5 o . D@ft 

[ o o 2 9 ] a i fc^-nsBaaf^3imi»:<?5 J: 3 & 

k ^ ^ >-*'X tfflV^CVWfefc J: 0 fUSft^-^ ^^E: V HK2 

•r6Ck36*T-S4. i«8BRfcflfflt5/U3y*«Lk(c 
tftlUfeTtfJfib 1 10»/cm»t44J:3lc^t i E>H 
M4^10//mffk LTf^HLfc. CVD*fr{±, fck^tfa 
Sfflg6 0 0-8 0 01C, fi^ffi^Il~2 0 Otorr. ^ 
^SftMifc*, (CH4)/(H2+CH4) = 0.0 0 5~0 . 0 3k 

[0030] <Mzx;s - y 9 ij >-i/atc J: 0 , #M B B B ^-f 
3 1 S^feS: fflV %T V i & *^ ^ISfl^'f ^ >- HK2 k * 

- s v 7w<mmhixh±m,x'hti\m<?><km*ffi% l 
xi>fflMit^\ *tz±m*m&t&mz%%i&y4 j r 

Sk ^v^Ju«*9SJSt:f#SR. ««<0SE*t>^:#< 
k V* S . £<Ofc#>««ia<Z> 

[0031] n®Btit&. mmm** >vTtw&3<n$\ 
(b) ) . *mmmx'ii. *-A-a-vy>fttyi« 
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-) \'- a - V <?4 -V* > h'S 4 <i#^ B a B ^ -f -V^ > H JSC 
-f4. 

[0032] m_to j; 3 iz txnm LKmmm®.&mm 

£ff«4£k£efc9i8l?gL*:„ 

[0033] 02M^»JO@i«JI]i£?&ffi?!t^£ffl^ 
1 OrttCJf * U T 4 fftogft 5 

* . JEbSft 5 i;urajii&%Se£?- 1 o ftizvm 

4 . -r -f 7 (i . I — - !f- 6 i: JBXAH^nR? 1 0 

k PIMM'S JBre* 4. 1 0UH1C 

1> CO k II fc t 0 5 K J; o T -v U T 
#%£-f4. S5-8«^-1f-<0Jifi*-|ftjSrJEi.*fc 
<Z>T'S> 4 . 9 MttffilB&ttE* ERhn L , * -V'J Ttc 

JgSR^Ottf^to^T. Hl£«HLTSWfc:i»»r 
4« ^^^jS*^^«J^$-tiri.^«±t-f7t= s f^ 
UTSr^^^^J^J)!.. ^£TllJjg3fc5££3£ B B B 

CUStrS . *H^JT1±>NVUX^ffii|g2psc7)KrFL— if 
4. iOje^+UTlifHSA^-V^yHBBftSv^i 

-r 4* + u r&##v^jk\ «^-r*assiiWD8«io<o 

[0035] 0 3 H^SICEPSD Lfc«#SI£fc Lfc 

T (i 1 MV/cmJjLhcOft«^Sr EPJp-T 4 £ k * . 
£<*>J:3**«*£i^^4£kfcJ: 

JS £±(f ixtf J: n i k 4 . 
[00 363 ( SfS 2 OUSfcflJ ) <Jct . *f6W«0ftO5(BSfc 



flforoi vt 0ffi£#gg L T BBHBfcBWB-*- 4.04 

4 . ^oimnsfeftsamiss i ammmt HtsoKat 
a B B ;5M y HM4 ^*fc:*>fe -> xl&N&f-W&fi i o 

■V" y TU^cri^tim^Bm^mm 10 s /c m^JiLkk^ro 

x^h&X'hh. 'yrsw- rsiitSimk 

=5:4. 

[0037]»:(;, 04 0>fiKfflafa8)H t <oiMPfc:o 

[00383 MmmtiL&mm^zmmv&tzMzizi 

^X^ffiH2psc7)KrFI/-f i -^lie3tkLTffl^fv:. H 
^ 5 $:^^ B B B ^ -V^r y HflfeaCSSWSrff 3 k . 

«. iE?L{i-«) ^» : k(il:y)4. CcOB$«^kiE7L 
tt*tSA^W ■V* y F *&m-h i k fcr^r 0 . «S3lc 

arr 4 * ti:^ y H<o*sftffi*Sr3ia-r 4 £ k tc 

^4„ icO^ B s B f3^(±H^4>^k LTf^ffl-T4^^, 
3t^-v UT36«ii*ii3(H-*|R?B»UT Li 3 ifcfcSr 
4. o^0^^>'HOS B B B f4^JK&^<-mi^ 
L^^f -v 'J 7* *^ B B B f4#fc*r 4 * TOEMbWa 

JRi^&iW-f 4 <! k t=^4 . 05 lim^iL^m&t^ » 
{Jk'^f -v U TfllWaDJf#^;r k $-IMBJ^-4^y><5 r )0T" 
*4. r>f"Y*^Ktlf*2 l«lt*aJHiH»d->W>2 

0 k UT^ffl-r* . £ ^m^mtm^m^mmt^^ 

'J TfflfiWBJW* <=&:4£kt=5r4. 
[00393 *1 (Cfe B B H ^c0P^4 ^ -f -frt y FSi« 

B B B ?4^S2: 1 0 6 r/cm^Xkb-fh b>VUX*&m 
#20psmT(c^4£ k WJlLfc. ^tt^^xMtJ 

1 0 6 y/cm2OB#2:li; L,ffi^jiT*LTV^4^\ C 

emm*** v-tyyy K^ioo»ja±* o . 

m^k ft 3 S/Nit k LT <i+^T*> ^ . 
[00403 
[*13 
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[004 1 ] IJLbOJ: o fc. ?4 tty^KWM 
^8?** 1 0 6 /cm2tLh{C-ri,C:tT% f&4rtftTHz 
«8Bft<0JSSR«:.LW'S i t ft . 

[ 0 0 4 2 3 . *5ISS0!T'tt2H&&*'4 * KM 

1 0s/cm*V±t l/t^ft*»\ 4 

[0043] (IS 3 co^»J ) mz^ftWcom 3 CD^ffc 

B|?t7)S? 3 <0|0*^jroJS*»«^£ ^B"?* ft . 
mRUiiVJ y K £ S ■£ 4 lg!<0»ki: 3rft 
T'&ft. ^B B B ^^>-KJl2a(±ll®5t5a{CioT 

ixft . ffllS3fc5a£igdW>f ^ H«2ai: 

mm-rhhcox-h^. zcomm&men^tv^rv 

W&X'W£ttfz&-fr0mfc% 7 c m 2 1 Ufc. d<7)-7;P 
^Bsfa^-v/nmiJSlT. WMX'Wt.titiWf%tfQ. 1 c m 
#KJ:9**yT£5fe£-*-*fiBfl'fc$:-sTV*4. THz&l 

itiiiie^o!ra«teJ:oTf^Lfc«««rc*4. mi 

^^77-^ TV— f— 23(±7xAhf^<7)/^P 

3fc£*22U:?-* r -f TI^-1f-23cO»2ls**»fe|g 
2itP$£^±§-£ft£IS-C$>ft. J9(iBft'C&&JB2iS9! 

m&wxzMfc't&ms. (0^t^rv^) ^Hawass 

ST* ft . j@ftffl»»&£? lOateThzifc fcJMtf ft 

yttn * ^i. *«irc* h . ««9Mmi8](cwE * epjd 

[ 0 0 4 4 ] &fc s H6<o*M5fflaiHi*?<olMfto 

[0045] mmfflmmmttWifcz-t&tzMztei. 



ffiflglOOfsO^-;? >Hf7 r ri^-if-(7)m2ffiP^S: 

^S22ro < htn . meat 5 * z&ikyj > k 

r-f ^ * v ^^mm^m^im^ix-mT^mm-r^ 
•r ft -v y r«a t ^ 4f=ac < . ^vh^ -y tap 

y r<rm&M^< . «t owv^xsoafl&s* 

[0046] I^L^m^fciETLtt^ti-en^M TXtfD 
WJn«*ifc«S*i*l lETLti-ffJ) ^ift 

Kco^ H 3 B ^«^«< -ttuf . ^ y r*>MB B a 

mim.<nm\Mm<?>zM.izikmthtzth. mmrnrn 

[0047] ^mmmxim^ti^mm^mib^ z t iz 

wmxh h t mm izft* * y ros^w t % h . 
x\ yxJ*b&v~r-iz£z*v»T&£.mii. fccfc 
Jitt£m->x^&. 

[0048] %2l,ZWWX¥mm<tofsVrt-? V^fy r 

zmm^zmtLtzk %m^himmmjm.t . m 
(DmzitLtettmx'^Lx^&tK z<7m^-9<?m 

m±r< yy^yy KWlOoetLh* D , SflgSrfi 1 3 S/Nit 
t LXii+ftX'b'tti. 

[0049] 

[*2] 



# 
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[0 0 5 0] 

LT^S. £ 0)1Z#&&AM ^ > V ffm&tf* -v 'J 
Lft*^ U THUMBS** <t 0 $ ^ (cffi 

^*ct o twffljftaoTHzTOft^scaj-tsiBjifffl** 

[ 0 0 5 2 ] 4ft , -tt<a9ffiz»*tit&Wlk , Bute 
-»<^)«»^=S: < i: fc * . ^BAtf^ >- K 

SSSa^afflaStt* [«Lh$-£ & £ b tPX't* , 

ftfc i«f lMV/cd3Lh<OJ«tK#*9iJirrSii:*«ri6i: 

*>THz«fflBft i«4$t4;kms. 
[00 53] 
[0ffi^®#^BJ] 

[Hi ] *«H8<ojeKJa»»«8(^)RiiiiaT**. 



[02 1 *mi<vimmwLfflmm.cDimmmi^-tm 
x-hh. 

ambmmmmmkm^mm^-tmx'hh . 

[04 ] *^A0fi*SI»5Hi« : PWBrBSS|-C*i. 

[H5 ] mw&ttBwmwzi;* + u rffiwaosw^ 

[06] *«^)OT««5a8« J F^liniIHT'* & . 
[07] aM8ffl09mjqil»EMOiM«»«^Gg 
T'*>-1». 
[^oSiBJ] 

1, ia mm. 

2. 2a ^tt>"KK 
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